Objectives: The aim of this study was to analyze adolescents' physical activity (PA) in two different educational settings, and to estimate the association between meeting PA recommendations and specific characteristics of adolescents' lifestyle.
INTRODUCTION
Physical Activity (PA) represents one of the main variables influencing people's lifestyle (1) . Authors agree in considering PA a key factor for enhancing individual and public health especially during childhood and adolescence, as most of the behaviours acquired in early ages are more likely to be maintained through adulthood (2) .
Despite increased awareness of the importance of keeping an active lifestyle, recent research has highlighted a consistent decrease of PA among youth, as well as a drop in PA levels from childhood to adulthood and old age (3) . Specifically, many authors have pointed out adolescence as the period of life in which the decline in PA habits becomes more apparent (4, 5) .
As in many other regions of the world, Czech and Polish youth face similar conditions, the raise of sedentary behaviours having developed into a national concern in both countries (6, 7) . Previous studies have underlined that boys in the Czech Republic and Poland are more physically active than girls at higher intensity of PA, whereas girls tend to engage in more leisure-time exercise (8) . However, in both sexes weekly PA time seems not to be sufficient to trigger the well-known health benefits of exercising (9) .
In latest years, schools have emerged as one of the ideal settings for promoting the culture of active lifestyle among youngsters, as well as for addressing and supporting gender-specific needs and interests with regard to PA (10) . As a matter of fact, governmental laws of most of the countries around the world establish compulsory school attendance until the age of 16 (in some cases, even 18). For this reason, any intervention focused on PA habits in youth becomes easier in these contexts, as they allow to bypass the interference of disturbing variables such as family economy, parental support or accessibility of sports facilities, as well as other factors that cannot be controlled and commonly affect research on out-of-school PA (11) .
In school environments, physical education (PE), organized school PA and recesses are considered the primary contributors to overall PA (12) . Developing knowledge on the way these contributors are managed in schools is necessary if we aim to fully understand adolescents' lifestyle and promote effective, tailor-made changes in their PA behaviours (13) . Additionally, comparing how different educational environments and systems handle school PA, emphasizing strong and weak points of each one, may be extremely useful to both research and practice as they aim to improve youth's PA habits in school settings. In fact, governments could be able to enhance their national educational structure by culturally adapting favourable features from different educational systems, consequently avoiding drawbacks of their socioeconomic, health, and education policies.
Nevertheless, only a few studies in the field of school PA have focused on educational systems' comparison to the date (14, 15) . These studies are focused on contrasting students' motor skills, on highlighting cultural differences in the way school PA is delivered, or on evaluating different impacts of the same school programmes applied in educational centres from different countries. In the above-mentioned research, school environment is only mentioned as a factor that may influence those variables, while none of those studies examines in depth how each educational system could affect their participation in PA.
Therefore, the aims of this study were to analyze the levels of adolescents' school and out-of-school PA in two different educational settings, one in the Czech Republic and the other in Poland; and to estimate the association between meeting PA recommendations and specific adolescents' behaviours, i.e. engagement in PA, participation in organized PA, and sports modalities practiced in the last year.
MATERIALS AND METHODS

Participants
The research was carried out in randomly selected secondary schools from the Moravia region of the Czech Republic (30 schools, 1,117 participants) and from the Silesia-Opole region in Poland (22 schools, 729 participants). 85% of directors of the contacted schools gave their approval for participating in the study, while 15% of them denied access to their centres due to the impossibility to embed the project into their regular academic schedule. After the measurement sessions, 57 participants were excluded because they did not meet the requirements for data processing. The descriptive analysis of the sample is shown in Table 1 .
Design
This research used a non-experimental design, since there was no variable manipulation and the sample was composed by natural groups (school classes), which were not modified for the study purposes.
Instruments
In order to estimate weekly PA, the long version of the International Physical Activity Questionnaire (IPAQ-long) was applied (16) . The Czech version of the questionnaire was prepared in compliance with the translation guidelines of the European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Group (17) , and it was used in previous research in the same field (18) . The Polish version had been previously validated and is available on the IPAQ official website*. Moreover, it has been used in prior studies on PA habits in youth (19) . The IPAQ-long includes items on a wide range of PA types (job/ school-related; transportation; housework, house maintenance, and caring for family; recreation, sport, and leisure-time), as well as it provides information about the time spent sitting. In this instrument, the intensity of PA is divided into three main categories: vigorous -more than 6 Metabolic Equivalents of Tasks (METs); moderate -from 3 to 6 METs; and walking -less than 3 METs (20) .
Procedures
The first step consisted of contacting the principals of the educational centres and asking for permission for developing the study. After obtaining their formal consent, the researchers made contact with the teachers, the students and their families, in order to explain the details of the study and ask for their agreement. Official agreement sheets, assuring that any personal information would be kept anonymous, were signed by both researchers and families. Successively, a measurement agenda was established based on the academic schedule of each school individually.
The IPAQ questionnaires were completed using the online Indares system** under personal supervision of the research team. The questionnaires were completed in computer labs in each of the schools involved in the study. Researchers' presence during the measurement sessions was necessary, since the structure of the IPAQ questionnaire, as well as its contents are complex and might require further explanation. Data from the questionnaires was processed in compliance with the correspondent IPAQ manual at the Centre for Kinanthropology Research in the Czech Republic.
The values of the Healthy People 2010 (21), 2008 Physical Activity Guidelines for Americans (22), and European Union Physical Activity Guidelines (23) were used as reference for the recommendations on PA in youth. Based on the above-mentioned PA intensity levels described in the IPAQ-long, these recommendations are as follows: 
Country
Statistical Analysis
Basic statistical values, pivot tables, Kruskal Wallis ANOVA and logistic regression analysis were used. For the effect size, η 2 and d coefficients were calculated to provide comprehensive information. The d coefficient with a value of 0.2 ≤ d < 0.5 was interpreted as a small effect size, a d of 0.5 ≤ d < 0.8 was interpreted as a medium effect size, and a d ≥ 0.8 was interpreted as a large effect size (24) . The coefficient η 2 with a value of 0.01 ≤ η 2 < 0.06 was considered to be a small effect size, an η 2 of 0.06 ≤ η 2 < 0.14 was considered to be a medium effect size, and an η 2 ≥ 0.14 was considered to be a large effect size (25) . The data were processed using the software Statistica 9 system and SPSS 19 for Windows.
RESULTS
Comparison between Czech and Polish Adolescents
Significant differences between PA in Polish and Czech adolescents were found in school PA (H = 127.82; p < 0.001; η 2 = 0.07), as shown in 
Comparison by Gender
Regarding gender comparison, significant differences were found in vigorous PA (H = 100.33; p < 0.001; η 2 = 0.05) and moderate PA (H = 152.85; p < 0.001; η 2 = 0.08), boys showing higher scores at both levels of PA. No differences were found between Polish boys and girls in walking activities. As regards to Czech participants, girls showed significantly higher levels of walking activities than boys, even if the significance was low (U = 2.66; p = 0.047; d = 0.2). Intensity and levels of PA in both samples are shown in Figure 2 . OR -odds ratio, CI -confidence interval, *p < 0.05, **p < 0.01, ***p < 0.001 Table 2 .
Vigorous-Intensity Physical Activity and Its Correlates
Low-Intensity Physical Activity and Its Correlates
Both Czech and Polish adolescents have the highest chances to meet the recommendations for walking (5 times 30 minutes) by participating in organized PA, as shown in Table 3 . Recommendations for walking are met by 58.1% of Czech boys, gender representing a significant factor influencing its achievement (OR = 1.36; p = 0.019; CI = 1.05-1.76). Other significant correlates of meeting the recommendation for walking in Czech adolescents are Body Mass Index (BMI) (OR = 0.67; p = 0.040; CI = 0.46-0.98) and passive transportation (OR = 1.91; p < 0.001; CI = 1.49-2.46).
Results showed that more time spent using passive transportation is positively correlated with higher walking activity. In Polish adolescents, the chances to meet the recommendations for walking increase from 16-year-old (OR = 1.51; p = 0.028; CI = 1.08-2.66) to 17-year-old participants (OR = 2.06; p = 0.002; CI = 1.31-3.24).
Moderate-to-Vigorous-Intensity Physical Activity and Its Correlates
Participating in organized PA represents the main correlate to achieve the recommendations for moderate-to-vigorous PA (MVPA) (7 times 60 minutes) in both Czech and Polish adolescents. Further, meeting the MVPA recommendations is significantly influenced by the sports modalities practiced around the year by both Czech (OR = 1.70; p = 0.021; CI = 1.08-2.66) and Polish (OR = 1.87; p = 0.006; CI = 1.20-2.92) participants. In Czech participants, the achievement of MVPA recommendations is also linked to less than 360 minutes spent sitting (OR = 1.87; OR -odds ratio, CI -confidence interval, *p < 0.05, **p < 0.01, ***p < 0.001 p = 0.006; CI = 1.20-2.92). On the other hand, gender (OR = 0.55; p = 0.001; CI = 0.39-0.77) and higher age (OR = 0.87; p = 0.013; CI = 0.51-1.48) have been found to be significant correlate in their Polish fellows (Table 3) .
Characteristic
Activities Carried Out Around the Year
Czech and Polish girls engage most frequently in dance activities throughout the year (19.7% of Czech, 13.2% of Polish girls) and in volleyball (11.2% of Czech, 11.1% of Polish girls). Further, they perform cycling (9.8% of Czech, 5.5% of Polish girls) and swimming (6.2% of Czech, 6.5% of Polish girls). Boys engage most frequently in football (28.4% of Czech, 24.3% of Polish boys) and in cycling activities (8.2% of Czech, 6.1% of Polish boys). Other frequent activities in Czech boys are floorball, hockey, and skating (10.7% of Czech, but only 2.7% of Polish boys). Swimming activities are performed by 4% of Polish boys, whereas only 2% of Czech boys are engaged in them.
DISCUSSION
Physical Activity Levels
In our research, Polish adolescents obtained higher levels of school PA than their Czech peers. This result can be justified in different ways. Firstly, the Polish educational system includes a higher number of physical education (PE) lessons, as established in its curricula (26) . According to the regulations of the Polish educational system, four 45-minute classes of PE per week must be carried out regardless of the educational level. On the other hand, the Czech educational system currently plans two 45-minute classes of PE weekly (27) . This difference can create a large gap in the quantity of PA carried out by adolescents between the Polish and Czech communities. In our study, PA carried out at school accounts for 35.6% of total PA in Polish boys, but only for 32.4% in the Czech ones. Also, it represents 38.1% of total PA in Polish girls, while it constitutes only 29.6% in the Czech ones. Another reason of our outcomes can be that Polish adolescents have more opportunities to engage in after-school PA. After-school PA can be developed within the school setting and represents a critical window for promoting PA among youth, as well as for enhancing higher PA levels and reducing obesity risk (28) . A study developed in the Czech Republic and focused on adolescents' PA demonstrated that exercising in after-school organized PA increases overall quantity of daily PA (29) . Thus, it is clear that a wider offer of after-school activities could provide more favourable conditions for reaching higher PA levels. A question that must be taken into account is the influence of teachers, which is considered an important agent linked to PA levels. In fact, methodology employed as well as teaching techniques and styles can influence youth's engagement in PA (30) . Nevertheless, in our research this variable has not been studied, thus it is difficult to estimate the impact of teachers' characteristics and education on the outcomes of this study.
Physical Activity Intensity
The high volume of vigorous and moderate PA in Polish boys and girls was a positive finding of our research. The emphasis that the Polish educational system puts on physical education could be a main cause of these outcomes (26) . Different approaches to PE in the two countries may also explain the fact that Polish adolescents showed higher engagement in MVPA than their Czech fellows. For instance, PE focuses mostly on sports and training in Poland, this connoting higher importance given to fitness and performance than to other aspects of the physical domain. In the Czech Republic, as a result of the process of liberalization of pedagogic methods and of the education reform that took place in the last decade, sports and PE do not always blend together. In fact, Czech PE curricula have a high focus on health and motor learning, while sports modalities are more often performed as after-school activities. In addition, the government allows PE teachers to partially modify and adapt the national curricula based on the specific needs of their students.
Another aspect to take into account is boys' higher engagement in vigorous PA and in organized sports, which corresponds with the results found by Rychtecký et al. (31) . Other studies developed worldwide corroborate our findings, putting into evidence boys' higher implication in high-intensity and/or organized PA compared to girls (32) . High-intensity exercise is traditionally considered a masculine activity, which leads to a different psychological approach towards sports in both genders (33) . In addition, research demonstrates that teachers may involuntarily adopt sexist behaviours that often determine a drop in girls' enjoyment of PE classes (34) . Also, individual psychological variables such as boys' positive attitude towards physical effort or high perceived competence are considered strongly associated with their implication in vigorous exercise (35) . Nonetheless, those variables were not included in our research and deeper analysis of them is required in the future. In contradiction with previous literature, no differences were found between Czech boys and girls in low intensity PA (32, 36) . The fact that age did not constitute a determinant of Czech adolescents' total weekly PA represents an interesting result, since a similar study developed by Frömel et al. (37) in the same context showed a decline of PA over the years. On the other hand, differences by age were found in the Polish sample, both in boys (aged 15: 10,191 7,722 METs; aged 16: 6,729 METs; and aged 17: 6,140 METs). However, it must be noted that these findings cannot be read as tendencies due to the trans-sectional outline of this study.
Meeting Physical Activity Recommendations
The chances to meet PA recommendations are strengthened by participating in organized PA. In fact, in our study 64.1% of boys and 52.7% of girls engaging in those activities reached the recommended levels of PA. On the contrary, PA recommendations were met only by 39.8% boys and 28.3% girls who were not participating in any organized PA. These results are in line with previous literature. A study by Frömel et al. (37) showed that Czech boys (OR = 2.60; p < 0.001; CI = 1.90-3.57) and girls (OR = 2.59; p < 0.001; CI = 1.90-3.50) who engaged in any type of organized PA were more likely to meet PA recommendations. Cheung (38) adds that participation in after-school sports activities is positively related to high levels of PA and to meeting PA recommendations. In girls, who commonly show lower levels of PA, practicing sports often leads to higher chances of achieving health-related levels and weekly amount of PA (39) .
Most Frequently Performed Physical Activity per Year
Our outcomes emphasize that both Czech (44.1% of boys, 16% of girls) and Polish (40.5% of boys, 19.9% of girls) adolescents favour team sports. Football is the most practiced sport in boys, whereas girls prefer volleyball. However, the most significant differences were found for dance activities, which are largely performed by girls, but not by boys. These results confirm a stereotyped attitude of adolescents towards sports, as previously underlined in other studies (33) . This attitude may be the consequence of social influences such as from mass media or from parents' beliefs (40) . Finally, the activities shared by both boys and girls are cycling, running, swimming, and toning exercises. These activities seem to be disconnected from sexist postures or gender preconceptions.
CONCLUSION
Our outcomes stress the need for improving the offer of school PE and after-school PA within the Czech educational environment, as the higher levels of PA in Polish adolescents demonstrate. Though the values from the Polish sample were generally high, still there is a wide portion of Polish adolescents who do not reach the minimum quantity of PA necessary for enhancing health. Consequently, increasing the amount of PA offer and PE time cannot be used as the only instrument for promoting youth's engagement in PA. Factors such as social context, psychological aspects, and quality of teaching, as well as teachers' knowledge and education must be taken into account in the future in order to plan adequate PA interventions within school settings.
